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(57) ABSTRACT 
Operations when connected to a personal computer and 
when charging a battery in a camera are made simple and 
easy to understand, and also a camera operation mode can be 
automatically changed to a communication mode. A digital 
camera has on its bottom a camera connector having a USB 
terminal, a DC input terminal and so on, and a cradle to have 
the digital camera mounted thereon has a cradle connector to 
be connected to the camera connector in synchronization 
with an operation of mounting the camera provided. The 
cradle has a power supply switch, a USB jack, a DC jack and 
so on provided thereon, and they are connected to the cradle 
connector. If the power supply switch is turned on with the 
digital camera mounted on the cradle, the digital camera 
starts up in a USB mode. 
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DIGITAL CAMERA, CRADLE AND CAMERA 
SYSTEM 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to a digital camera, a 
cradle and a camera system, and in particular, to the digital 
camera, the cradle and the camera system suitable for 
two-way communication with an external apparatus such as 
a personal computer for performing two-way communica- 
tion. 

[0003] 2. Description of the Related Art 

[0004] In the conventional method of inputting an image 
captured by a digital camera to a personal computer, the 
digital camera is connected to the personal computer with a 
communication cable to have two-way communication per- 
formed between them via the cable so that the image is 
captured into the personal computer. 

[0005] An AC adapter plug is inserted in a DC power input 
terminal (DC input terminal) of the digital camera so that the 
camera is driven when the camera power supply is on and a 
battery in the camera is charged when the camera power 
supply is off by the power inputted from the DC input 
terminal. 

[0006] However, there is a problem that it is troublesome 
to connect the digital camera to the personal computer with 
the communication cable each time the image is captured 
from the digital camera into the personal computer. If the 
battery of the digital camera is consumed during the com- 
munication between the camera and the personal computer 
and the communication becomes impossible, a failure such 
as an imperfect image remaining in the personal computer or 
destruction of data occurs. Moreover, in the case of charging 
the battery in the digital camera, the AC adapter plug must 
be inserted in the DC input terminal of the camera, while 
such charging work is apt to be forgotten so that there are 
cases where the camera cannot be used when necessary 
since the battery is not charged. 

[0007] Even in the case where the communication cable is 
connected to the digital camera, it is started as an ordinary 
camera if it is turned on when the power of the personal 
computer is off or the communication cable is off the 
personal computer. To be more specific, a lens cover opens 
and a taking lens is let out to be on standby for image- 
capturing in the case where a camera operation mode is an 
image-capturing mode, and reproduction of an image 
recorded on a memory card is started in the case of a 
reproduction mode. Thus, there are the cases where it 
performs a camera operation different from what a user 
intended, leading to a possibility of causing a wrong opera- 
tion or a misunderstanding. 

SUMMARY OF THE INVENTION 

[0008] The present invention is implemented in consider- 
ation of such circumstances, and its object is to provide the 
digital camera, cradle and camera system wherein the opera- 
tions when connected to the personal computer and when 
charging the battery in the camera are simple and easy to 
understand, and the camera operation mode is automatically 
changed to a communication mode or gives a warning to call 



attention when incapable of the communication, and fur- 
thermore, the power is never shut down during the commu- 
nication, and an on/off state of the camera power supply, a 
communication state and so on can be visibly displayed. 

[0009] To attain the above described object, the present 
invention is directed to a digital camera to be mounted on a 
cradle having a first communication terminal through which 
an external apparatus capable of two-way communication is 
connected so that the digital camera performs two-way 
communication with the external apparatus, the digital cam- 
era comprising: a second communication terminal which is 
connected to the first communication terminal when the 
digital camera is mounted on the cradle. To be more specific, 
it is possible, by mounting the digital camera on the cradle, 
to automatically connect the first and second communication 
terminals, which allows the two-way communication with 
the personal computer and so on. 

[0010] Preferably, the digital camera further comprises: a 
detection device which detects the digital camera being 
mounted on the cradle, wherein when the detection device 
detects the digital camera being mounted on the cradle, the 
digital camera changes an operation mode thereof. Prefer- 
ably, the digital camera further comprises: a detection device 
which detects the digital camera being mounted on the 
cradle, wherein when the detection device detects the digital 
camera being mounted on the cradle, the digital camera sets 
an operation mode thereof at a communication mode for 
communicating with the external apparatus. To be more 
specific, irrespective of the operation mode of the camera 
body, the camera operation mode is automatically changed 
to one suitable for using the cradle once the digital camera 
is mounted on the cradle so as to prevent a camera operation 
that is different from what a user intended. 

[0011] Preferably, the digital camera further comprises: a 
detection device which detects the digital camera being 
mounted on the cradle; and at least one of an image display 
device and a character display device, wherein if commu- 
nication between the digital camera and the external appa- 
ratus is impossible when the detection device detects the 
digital camera being mounted on the cradle, the at least one 
of the image display device and the character display device 
displays an warning. To be more specific, in the case where 
the two-way communication with the personal computer is 
impossible in spite of the digital camera mounted on the 
cradle, there are possibilities such as the power of the 
personal computer is not on and the communication cable is 
off so that a warning thereof is given to prompt the user to 
take appropriate measures. 

[0012] Preferably, the digital camera further comprises: a 
device which turns a camera power supply on and off 
according to an operation of a power supply switch provided 
at the cradle. When the camera power supply is turned on by 
the operation of the power supply switch provided at the 
cradle, the digital camera can set an operation mode thereof 
at a communication mode for communicating with the 
external apparatus. Preferably, the digital camera further 
comprises: a second terminal which is connected to a first 
terminal provided at the cradle when the digital camera is 
mounted on the cradle, a signal according to the operation of 
the power supply switch being outputted through the first 
terminal. To be more specific, when the digital camera is 
mounted on the cradle, the camera can be turned on or off by 
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the power supply switch (one placed on the cradle) different 
from that of the camera body, and it is automatically set at 
the communication mode if the camera power supply is 
turned on by this other switch. 

[0013] Preferably, the digital camera further comprises: a 
power input terminal which is connected to a power output 
terminal provided at the cradle when the digital camera is 
mounted on the cradle, DC power being outputted through 
the power output terminal; and a charging device which 
charges a battery in the digital camera by the DC power 
inputted through the power input terminal when the camera 
power supply is turned off, the charging device prohibiting 
charging of the battery when the camera power supply is 
turned on. To be more specific, in a state where the digital 
camera is mounted on the cradle, the battery in the camera 
is charged by the DC power inputted via the cradle in the 
case where the camera power supply is off, and the charging 
is prohibited in the case where the camera power supply is 
on so as to allow the two-way communication via the cradle. 

[0014] Preferably, the digital camera further comprises an 
audio/video output terminal which is connected to an audio/ 
video input terminal provided at the cradle when the digital 
camera is mounted on the cradle. To be more specific, it is 
allowed, by mounting the digital camera on the cradle, to 
connect the audio/video output terminal to the audio/video 
input terminal and output the audio/video from the digital 
camera to TV and so on via the cradle. 
[0015] Preferably, the cradle has a recess which guides the 
digital camera; the first communication terminal, power 
output terminal or audio/video input terminal of the cradle is 
arranged at a bottom of the recess; the second communica- 
tion terminal, power input terminal or audio /video input 
terminal of the digital camera is arranged at a bottom of the 
digital camera; and the terminal of the digital camera is 
connected to the terminal of the cradle in synchronization 
with operation of mounting the digital camera on the cradle. 
[0016] Preferably, the digital camera further comprises: a 
power input terminal which is connected to a power output 
terminal provided at the cradle when the digital camera is 
mounted on the cradle, DC power being outputted through 
the power output terminal; and a device which turns on the 
camera power supply by operation of a power supply switch 
provided at the cradle on condition that the DC power is 
supplied through the power input terminal. To be more 
specific, while the two-way communication with the per- 
sonal computer and so on is performed in the case where the 
camera power supply is turned on by the power supply 
switch placed on the cradle, turning on the camera power 
supply is only permitted when the camera power is supplied 
via the cradle so as not to shut down the camera power 
supply during the communication. 

[0017] The present invention is also directed to a cradle 
which connects a digital camera to an external apparatus 
capable of two-way communication, the cradle comprising: 
a camera mounting section on which the digital camera is 
removably mounted; and a first communication terminal 
which is connected to the external apparatus, the first 
communication terminal being connected to a second com- 
munication terminal provided at the digital camera when the 
digital camera is mounted on the digital camera mounting 
section. 

[0018] Thus, once the digital camera is mounted on the 
camera mounting section, it is possible to connect the digital 



camera to the personal computer and so on so as to be 
capable of the two-way communication. 

[0019] Preferably, the cradle further comprises a power 
supply switch which turns on and off a power supply of the 
digital camera. Preferably, the cradle further comprises a 
second terminal through which a signal according to the 
operation of the power supply switch is outputted, wherein 
when the digital camera is mounted on the digital camera 
mounting section, the second terminal is connected to a first 
terminal provided at the digital camera to turn on and of the 
power supply of the digital camera. Thus, in the state where 
the digital camera is mounted on the cradle, the camera 
power supply can easily be turned on or off by the power 
supply switch on the cradle side even in the case where the 
power supply switch on the camera body side is hard to 
operate. 

[0020] Preferably, the cradle further comprises: a display 
input terminal which is connected to a display output 
terminal provided at the digital camera when the digital 
camera is mounted on the digital camera mounting section, 
a display signal being outputted through the display output 
terminal; and a display device which displays at least one of 
a communication state between the digital camera and the 
external apparatus and an on/off state of the camera power 
supply according to the display signal inputted through the 
display input terminal. Thus, in the state where the digital 
camera is mounted on the cradle, it is easy to check by a 
display device on the cradle side the communication state (in 
communication, remove OK) or the on or off state of the 
camera power supply even in the case where it is difficult to 
do so by the display device on the camera body side. 

[0021] Preferably, the cradle further comprises: a power 
output terminal which is connected to a power input terminal 
provided at the digital camera when the digital camera is 
mounted on the digital camera mounting section, DC power 
being inputted through the power input terminal. Preferably, 
the cradle further comprises an audio/video input terminal 
which is connected to an audio/video output terminal pro- 
vided at the digital camera when the digital camera is 
mounted on the digital camera mounting section. To be more 
specific, the above cradle functions as the device which 
supplies the DC power to the digital camera and outputs 
audio/video signals from the digital camera to TV and so on. 

[0022] Preferably, the digital camera mounting section has 
a recess which guides the digital camera; the first commu- 
nication terminal, power output terminal or audio/video 
input terminal of the cradle is arranged at a bottom of the 
recess; the second communication terminal, power input 
terminal or audio/video output terminal of the digital camera 
is arranged at a bottom of the digital camera; and the 
terminal of the digital camera is connected to the terminal of 
the cradle in synchronization with operation of mounting the 
digital camera on the cradle. 

[0023] The present invention is also directed to a camera 
system comprising the above-described digital camera and 
cradle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The nature of this invention, as well as other 
objects and advantages thereof, will be explained in the 
following with reference to the accompanying drawings, in 



10/21/2003, EAST Version: 1.04.0000 



US 2002/0093583 Al 



3 



Jul. 18, 2002 



which like reference characters designate the same or similar 
parts throughout the figures and wherein: 

[0025] FIG. 1 is a block diagram of an entire system 
configuration to which a camera system related to the 
present invention is applied; 

[0026] FIG. 2 is a drawing showing a display screen of an 
image viewer displayed on a monitor of a personal computer 
shown in FIG. 1; 

[0027] FIG. 3 is a front view showing appearance of a 
digital camera related to the present invention; 

[0028] FIG. 4 is a rear view of the digital camera shown 
in FIG. 1; 

[0029] FIG. 5 is a plan view of the digital camera shown 
in FIG. 1; 

[0030] FIG. 6 is a bottom view of the digital camera 
shown in FIG. 1; 

[0031] FIG. 7 is a right side view of the digital camera 
shown in FIG. 1; 

[0032] FIG. 8 is a front view of the digital camera and the 
cradle related to the present invention; 

[0033] FIG. 9 is a block diagram showing an internal 
configuration of the digital camera and the cradle shown in 
FIG. 8; and 

[0034] FIG. 10 is a drawing showing a connector portion 
of the above described digital camera and the cradle. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0035] Hereunder, preferred embodiments of a digital 
camera, a cradle and a camera system related to the present 
invention will be described in accordance with the accom- 
panied drawings. 

[0036] First, a system configuration wherein the camera 
system related to the present invention is applied will be 
described. 

[0037] As shown in FIG. 1, the camera system related to 
the present invention is comprised of a digital camera 10 and 
a cradle 100 on which this digital camera 10 is mounted. 

[0038] The cradle 100 is connected to a communication 
cable (a USB cable in this embodiment) 210 capable of 
two-way communication with a personal computer 200 and 
also has DC power supplied from an AC adapter 220. 

[0039] The personal computer 200 is capable of sending 
and receiving information such as an image from the digital 
camera 10 via the cradle 100 and the USB cable 210, and 
also sending and receiving information such as the image 
and voice to and from a server 240 and so on via a 
communication network such as the Internet 230. 

[0040] It is possible, by configuring such a system and just 
by mounting the digital camera 10 on the cradle 100, to send 
the image in the digital camera 10 to the server 240 via the 
cradle 100, the USB cable 210, the personal computer 200 
and the communication network and enjoy various services 
related to the image on the server 240. 

[0041] As the digital camera 10 is mounted on the cradle 
100, the personal computer 200 automatically detects (using 



a Plug & Play function) a connection of the digital camera 
10, and automatically starts an image viewer that is appli- 
cation software for displaying a list of the images in the 
digital camera 10. For instance, as for the function of 
automatically detecting the connection of the digital camera 
10, a device driver for automatically detecting the connec- 
tion of the digital camera 10 on or after starting a system 
program of the personal computer 200 is installed to monitor 
a Plug & Play event of a communication system. If the 
device driver recognizes the connection of the digital camera 
10, it starts a necessary processing program such as the 
image viewer according to a processing mode of the digital 
camera 10. 

[0042] FIG. 2 shows a display screen of the image viewer 
displayed on a monitor of the personal computer 200. 

[0043] In the display screen 222 displayed by the image 
viewer, for instance, a file list 224 having identifying infor- 
mation on captured image data and attendant information 
recorded on a record medium of the digital camera 10 and 
the identifying information on folder names and file names 
of stored image data and the attendant information recorded 
in a database of the personal computer 200 listed, a list of 
contracted images (identifying information by thumb-nail 
images) 226 of the images recorded in a folder directed to be 
browsed by a user and a menu of various services provided 
by the server and so on are displayed, and various direction 
buttons 228 for directing the connection to the server 240 
performing various services are simultaneously displayed. 

[0044] It is possible for the user to send print service 
information of a desired image and upload an image file and 
a voice file for contributing to a photo publication service 
and a photo contest on the Internet just by selecting one or 
a plurality of the desired images from the displayed file 
names or list of the contracted images 226 with an input 
device represented by a mouse or a keyboard and pushing 
the direction buttons 228 (a print service button, a photo 
publication button or a photo contest contribution button and 
so on, for instance) for directing connection and transmis- 
sion to various servers. 

[0045] Next, the digital camera 10 used for the above 
system will be described. 

[0046] FIGS. 3 to 7 are a front view, a rear view, a plan 
view, a bottom view and a right side view, respectively, 
showing an external view of the digital camera 10. 

[0047] As shown in FIG. 3, the digital camera 10 has a 
body-contained taking lens 12, a finder window 14, a 
self-timer LED 16 and a microphone 18 provided on its 
front. The digital camera 10 has a lens cover, which is not 
shown, to be opened and closed at the body-contained 
position of the above described taking lens 12 provided on 
its front. 

[0048] As shown in FIG. 4, the digital camera 10 has a 
finder 20, a two-colored (red and green) finder LED 22 for 
indicating a power-on, image -capturing standby, charging an 
electric flash, in USB data communication and so on by 
lighting and blinking, an image -capturing/reproduction 
mode selecting switch 24, an image -capturing mode select- 
ing dial 26, a multifunction cross key 28, a dot matrix liquid 
crystal display 30 for indicating a camera operation mode, a 
function of the cross key 28 and so on by characters and 
icons, a back switch 32, a menu/OK switch 34, a liquid 
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crystal monitor 36 for displaying the image, a speaker 38 
and so on provided on its back. 

[0049] Moreover, as shown in FIG. 5, the digital camera 
10 has a power supply switch 40 and a shutter button 42 
provided on its topside, and as shown in FIG. 6, it has a 
camera connector 44 and a battery cover 45 for opening and 
closing a battery storage section on its underside. 

[0050] As shown in FIG. 7, the digital camera 10 has an 
audio/video (A/V) output terminal 46, a digital (USB) 
terminal 48 and a DC input terminal 50 on its side (opposite 
side to a grip). 

[0051] This digital camera 10 can have an image-captur- 
ing mode or a reproduction mode selected by the image- 
capturing/reproduction selecting switch 24, and when in the 
image-capturing mode, the modes such as manual image- 
capturing, auto-image -capturing, animation and voice 
recorder can be selected by the image-capturing mode 
selecting dial 26. Moreover, the voice recorder mode is the 
mode for recording only the voice. 

[0052] The liquid crystal monitor 36 can be used as an 
electronic view finder, and it can also display a captured 
image and a reproduced image and so on read from a 
memory card loaded on the camera. The liquid crystal 
monitor 36 has the information such as the number of 
capturable frames and a reproduced frame number, whether 
or not there is an electric flash light, a macro mode, recorded 
image quality and the number of pixels displayed, and 
further has various menus and so on displayed according to 
an operation of the menu/OK switch 34 and the cross key 28. 

[0053] FIG. 8 is a front view of the digital camera 10 and 
the cradle 100. 

[0054] As shown in FIG. 8, the cradle 100 has a recess 
102 for guiding the digital camera 10 when mounting and 
demounting the camera, and a cradle connector 110 is placed 
on the bottom of the recess 102. 

[0055] The cradle 100 has a power supply switch 120 and 
a cradle LED 130 provided on its front, and it also has a USB 
jack 140 on which a plug of the USB cable 210 is mounted 
and demounted and a DC jack 150 (see FIG. 9) on which the 
plug of the AC adapter 220 is mounted and demounted 
provided on its back. 

[0056] And if the digital camera 10 is mounted on the 
recess 102 of the above described cradle 100, the camera 
connector 44 (see FIG. 6) placed on the bottom of the 
camera is connected to the cradle connector 110 in synchro- 
nization with the operation of mounting. 

[0057] FIG. 9 is a block diagram showing an internal 
configuration of the digital camera 10 and the cradle 100. 

[0058] In FIG. 9, a central processing unit (CPU) 52 has 
control over each circuit in the digital camera 10 based on 
input from an operation section 54 including the aforemen- 
tioned image-capturing/reproduction mode selecting switch 
24, image-capturing mode selecting dial 26, cross key 28, 
back switch 32, menu/OK switch 34, power supply switch 
40, shutter button 42 and so on. 

[0059] First, if the power supply switch 40 is operated, the 
CPU 52 detects it and turns on the power supply in the 
camera. Moreover, in the case where the image -capturing 
mode is selected by the image-capturing mode selecting dial 



26 and no USB connection is made with the personal 
computer and so on, a command for opening the lens cover 
not shown and letting out the taking lens 12 from the 
body-contained position to a taking position is outputted to 
a lens driving section 56 to implement it so as to be in an 
image-capturing standby state. 

[0060] If the shutter button 42 is pushed when it is in the 
above image-capturing standby state, the CPU 52 detects it 
and has still image-capturing or animation image-capturing 
selected by the image-capturing mode selecting dial 26 
performed, and has the image data acquired thereby 
recorded by an external memory 58 such as the memory 
card. To be more specific, the CPU 52 performs focus 
control and iris control via the lens driving section 56, and 
has an image formed by object light on a light-receiving face 
of a charge coupled device (CCD) 60 via the taking lens 12. 

[0061] The CCD 60 converts the object light of which 
image is formed on the light-receiving face into a signal 
charge of an amount in accordance with its quantity of light. 
The signal charges thus accumulated are sequentially read as 
voltage signals in accordance therewith. The voltage signals 
sequentially read from the CCD 60 are added to an A/D 
converter 78, and converted into digital R, G and B signals 
here to be outputted to a digital signal processing circuit 64. 

[0062] The digital signal processing circuit 64 performs 
predetermined image processing such as a synchronization 
process for simultaneously converting the R, G and B 
signals in order of points added from an A/D converter 62, 
a white balance adjustment, gamma control and YC signal 
processing, and furthermore, a luminance signal Y and 
chroma signals Cr and Cb (YC signals) created by the YC 
signal processing are compressed in a predetermined format 
and then recorded in the external memory 58. Moreover, 
when shooting the animation, the voice is detected by the 
microphone 18, and its detection signal (sound signal) is 
converted into a digital signal by an A/D converter 66 and 
then is added to the digital signal processing circuit 64. And 
the digital signal processing circuit 64 records voice data in 
the external memory 58 together with the image data. An 
internal memory 68 has raw data of R, G and B before the 
signal processing, the YC signals and so on temporarily 
stored therein, and a flash memory 70 has a program, 
constants and so on for camera control stored therein. 

[0063] On the other hand, in the case where the reproduc- 
tion mode is selected by the image-capturing mode selecting 
dial 26 and no USB connection is made with the personal 
computer and so on, compressed data of the final image file 
(a first frame in the case of an animation file) recorded in the 
external memory 58 is read first, and is extended to an 
uncompressed YC signal by the digital signal processing 
circuit 64 and then converted into a color composite video 
signal to be outputted to the liquid crystal monitor 36. Thus, 
the liquid crystal monitor 36 displays a frame image of the 
final file recorded in the external memory 58. If image 
reproduction is started by operating the operation section 54 
in a state of displaying one frame of the animation, the 
animation is reproduced on the above described liquid 
crystal monitor 36 and also the voice data is outputted to the 
speaker 38 via a D/A converter 73 and an amplifier 75 so as 
to reproduce the recorded voice simultaneously with the 
animation. 

[0064] The frames can be shifted forward or backward by 
operating right and left keys of the cross key 28, and the 
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image file of a shifted frame position is read from the 
external memory 58, and a still image and the animation are 
reproduced on the liquid crystal monitor 36 just as described 
above. 

[0065] On the other hand, the cradle 100 has the power 
supply switch 120, the cradle LED 130, the USB jack 140 
and the DC jack 150 provided thereon as previously men- 
tioned, and these are electrically connected to the cradle 
connector 110. To be more specific, as shown in FIG. 10, the 
power supply switch 120, the cradle LED 130, the USB jack 
140 and the DC jack 150 are connected one-on-one to the 
terminals in the cradle connector 110 respectively. 

[0066] The camera connector 44 of the digital camera 10 
also has the terminals corresponding to those of the above 
described cradle connector 110 respectively. And if the 
digital camera 10 is mounted on the cradle 100, each 
terminal of the camera connector 44 is electrically connected 
to each terminal of the cradle connector 110. 

[0067] Next, a camera operation in a state of having the 
digital camera 10 mounted on the cradle 100 will be 
described. 

[0068] First, in the case where the digital camera 10 is 
mounted on the cradle 100 in a state of having the power 
supply of the digital camera 10 turned off, turning on the 
power supply switch 120 on the cradle side makes a line LI 
pulled up as shown in FIG. 10 low-level. The CPU 52 
detects it and turns on the power supply in the camera. 
Moreover, as for another embodiment of the power supply 
switch on the cradle side, it may be the switch for connecting 
and shutting down a line of a USB terminal. To be more 
specific, it is feasible that the CPU 52 turns on and off the 
camera power supply by monitoring voltage of the of 
the USB terminal. 

[0069] While the power supply switch 40 on the camera 
side is provided on the topside of the camera as shown in 
FIG. 5 in this embodiment, it may also be provided on the 
back. In this case, in the state of having the digital camera 
10 mounted on the cradle 100, it is easier to turn on and off 
the camera power supply by the power supply switch 120 on 
the cradle side than by the power supply switch on the 
camera side. 

[0070] The CPU 52 detects whether or not the digital 
camera 10 is mounted on the cradle 100, and changes the 
camera operation mode when the power is on according to 
the detected contents. To be more specific, in the case where 
the power supply is turned on by the power supply switch 40 
without the digital camera mounted on the cradle 100, it 
starts up correspondingly to the mode set by the image- 
capturing/reproduction mode selecting switch 24 or the 
image-capturing mode selecting dial 26. For instance, in the 
case where the auto-image-capturing mode is set, the camera 
power supply is turned on to open the lens cover and let out 
the taking lens 12 so as to be in the image-capturing standby 
state. Moreover, in the case where the reproduction mode is 
set, the camera power supply is turned on to read the image 
data from the external memory 58 and reproduce the image 
on the liquid crystal monitor 36. 

[0071] On the other hand, in the case where the power 
supply is turned on by the power supply switch 120 on the 
cradle side with the digital camera 10 mounted on the cradle 
100, it starts up in a communication mode (USB mode). And 



in the case where the digital camera 10 is USB-connected, 
it automatically starts the communication. Moreover, the 
digital camera 10 determines whether or not USB-connected 
to the personal computer side by monitoring pull-up on/off 
of D + of the USB terminal. The digital camera 10 behaves 
as two types of apparatuses in different device classes 
according to a USB setting state of the camera body when 
USB-connected. To be more specific, as for the above USB 
mode, there are a USB mass storage class mode for having 
the digital camera 10 function as a card reader and a USB 
camera mode for having it function as a PC camera, where 
one of the modes is set in advance in the camera's setup. In 
the case where the USB setting is the card reader, the image 
data recorded in the external memory 58 is read and sent as 
appropriate, and in the case where the USB setting is the PC 
camera, animation data that is currently captured is succes- 
sively sent so as to be capable of a video conference and so 
on. 

[0072] Moreover, it is possible to determine whether or 
not the digital camera 10 is mounted on the cradle 100 by a 
detected output of a cradle detection switch that is not shown 
or by which of the power supply switch 40 on the camera 
side and the power supply switch 120 on the cradle side was 
used to turn on the power. Furthermore, in the case where the 
power supply of the digital camera 10 is turned on and then 
the digital camera 10 is mounted on the cradle 100, it is 
possible to change the camera operation mode as described 
above when mounting it. 

[0073] On the other hand, in the case where the digital 
camera 10 is not USB-connected while it is mounted on the 
cradle 100 and the camera power supply is on (in the case 
where a USB cable 210 is off the cradle 100 or the personal 
computer 200, or in the case where the power of the personal 
computer 200 is off), it gives a warning to the user by 
displaying to that effect on the liquid crystal monitor 36 or 
the liquid crystal display 30. 

[0074] The cradle LED 130 is connected to the CPU 52 via 
the cradle connector 110, the camera connector 44 and a line 
L2, and displays various states of the camera according to 
the signals inputted from the CPU 52. To be more specific, 
the cradle LED 130 is controlled to light up or go out 
according to an on/off state of the camera power supply. It 
is controlled to blink in the case where the digital camera 10 
and the personal computer 200 are in a USB operation state, 
and is controlled to intermittently light up in the case of USB 
remove OK. Moreover, while icons or characters are dis- 
played on the liquid crystal display 30 to show that they are 
in the USB operation, it is also feasible to stop the display 
operation of the liquid crystal display 30 in the case where 
they are displayed on the above cradle LED 130. 

[0075] The USB jack 140 is connected to a USB controller 
72 (FIG. 9) via the cradle connector 110, the camera 
connector 44 and a line L3. If the CPU 52 verifies the USB 
connection when the camera power supply is on, as previ- 
ously mentioned, it automatically sets the camera operation 
mode at the USB mode and starts USB communication via 
the USB controller 72. 

[0076] The DC jack 150 is connected to a charging circuit 
and a switching circuit 74 via the cradle connector 110, the 
camera connector 44 and a line L4. Accordingly, if the DC 
power is supplied to the DC jack 150 from the AC adapter 
220 (FIG. 1), this DC power is supplied to the charging 
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circuit and the switching circuit 74. If the DC power is 
supplied when the camera power supply is off, the charging 
circuit and the switching circuit 74 start the charging opera- 
tion to a charging battery 76, and stops the charging opera- 
tion when the charging battery 76 is fully charged. 

[0077] On the other hand, the charging circuit and the 
switch circuit 74 do not perform the above charging opera- 
tion when the camera power supply is on, and switches the 
DC power inputted from the DC input terminal so as to 
supply it to a DC-DC converter 78 according to the com- 
mand from the CPU 52. The DC-DC converter 78 generates 
various voltage powers required by each circuit from the 
inputted DC power and supplies it to each circuit in the 
camera. 

[0078] It is also feasible to give the digital camera 10 the 
function of determining whether or not the DC power is 
inputted via the cradle 100, so that it is allowed to turn on 
the camera power supply by the power supply switch 120 on 
the cradle side only in the case where it is determined that 
the digital camera 10 is mounted on the cradle 100 and is 
inputting the DC power via the cradle 100. Thus, it is 
possible to avoid a problem of the camera power supply 
becoming off due to consumption of the battery during the 
communication. 

[0079] Moreover, while the A/V output terminal 46 (see 
FIG. 7) is provided only on the camera side in this embodi- 
ment, it is also feasible to provide another A/V output 
terminal to the aforementioned camera connector 44. In this 
case, the A/V input terminal to be connected to the above 
described other A/V output terminal and an A/V output jack 
to be connected to an A/V cable are provided to the cradle 
connector 110. 

[0080] It is needless to say that the above digital camera 10 
also operates just as described above in the case where the 
plugs of the USB cable 210 and the AC adapter 220 are 
inserted into the USB terminal 48 and the DC input terminal 
50 shown in FIG. 7 respectively. 

[0081] As described above, it is possible to automatically 
connect communication terminals just by mounting the 
digital camera on the cradle, and thus two-way communi- 
cation with the personal computer and so on becomes 
possible. If the digital camera is mounted on the cradle, it is 
possible to prevent the camera operation different from what 
the user intended because the camera operation mode is 
automatically changed to the one suitable for using the 
cradle, irrespective of the operation mode of the camera 
body. 

[0082] In the case where the two-way communication with 
the personal computer is impossible in spite of the digital 
camera mounted on the cradle, it is thinkable that the power 
of the personal computer is not on or the communication 
cable is off, and it is possible to give a warning thereof and 
prompt the user to take appropriate measures. Furthermore, 
if the digital camera is mounted on the cradle, it is also 
possible to turn on and off the camera power supply by the 
power supply switch provided on the cradle, and in the state 
of having the digital camera mounted on the cradle, the 
camera power supply can easily be turned on and off by the 
power supply switch on the cradle side even in the case 
where the power supply switch on the camera body side is 
hard to operate. Moreover, in the case where the camera 



power supply is turned on by this power supply switch, it is 
also possible to automatically set it at the communication 
mode. 

[0083] Furthermore, as it allows the camera power supply 
to be turned on by the power supply switch on the cradle side 
only when the camera power is supplied via the cradle, it can 
prevent the problem of the camera power supply becoming 
off due to consumption of the battery during the communi- 
cation. 

[0084] As the display device is provided on the cradle 
side, it is easy, in the state of having the digital camera 
mounted on the cradle, to check by the display device on the 
cradle side the communication state (in communication, 
remove OK) or the on or off state of the camera even in the 
case where it is difficult to do so by the display device on the 
camera body side. 

[0085] It should be understood, however, that there is no 
intention to limit the invention to the specific forms dis- 
closed, but on the contrary, the invention is to cover all 
modifications, alternate constructions and equivalents fall- 
ing within the spirit and scope of the invention as expressed 
in the appended claims. 

What is claimed is: 

1. A digital camera to be mounted on a cradle having a 
first communication terminal through which an external 
apparatus capable of two-way communication is connected 
so that the digital camera performs two-way communication 
with the external apparatus, the digital camera comprising: 

a second communication terminal which is connected to 
the first communication terminal when the digital cam- 
era is mounted on the cradle. 

2. The digital camera according to claim 1, further com- 
prising: 

a detection device which detects the digital camera being 
mounted on the cradle, 

wherein when the detection device detects the digital 
camera being mounted on the cradle, the digital camera 
changes an operation mode thereof. 

3. The digital camera according to claim 1, further com- 
prising: 

a detection device which detects the digital camera being 
mounted on the cradle, 

wherein when the detection device detects the digital 
camera being mounted on the cradle, the digital camera 
sets an operation mode thereof at a communication 
mode for communicating with the external apparatus. 

4. The digital camera according to claim 1, further com- 
prising: 

a detection device which detects the digital camera being 
mounted on the cradle; and 

at least one of an image display device and a character 
display device, 

wherein if communication between the digital camera and 
the external apparatus is impossible when the detection 
device detects the digital camera being mounted on the 
cradle, the at least one of the image display device and 
the character display device displays an warning. 
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5. The digital camera according to claim 1, further com- 
prising a device which turns a camera power supply on and 
off according to an operation of a power supply switch 
provided at the cradle. 

6. The digital camera according to claim 5, wherein when 
the camera power supply is turned on by the operation of the 
power supply switch provided at the cradle, the digital 
camera sets an operation mode thereof at a communication 
mode for communicating with the external apparatus. 

7. The digital camera according to claim 5, further com- 
prising a second terminal which is connected to a first 
terminal provided at the cradle when the digital camera is 
mounted on the cradle, a signal according to the operation of 
the power supply switch being outputted through the first 
terminal. 

8. The digital camera according to claim 1, further com- 
prising: 

a power input terminal which is connected to a power 
output terminal provided at the cradle when the digital 
camera is mounted on the cradle, DC power being 
outputted through the power output terminal; and 

a charging device which charges a battery in the digital 
camera by the DC power inputted through the power 
input terminal when the camera power supply is turned 
off, the charging device prohibiting charging of the 
battery when the camera power supply is turned on. 

9. The digital camera according to claim 8, wherein: 

the cradle has a recess which guides the digital camera; 

the power output terminal of the cradle is arranged at a 
bottom of the recess; 

the power input terminal of the digital camera is arranged 
at a bottom of the digital camera; and 

the power input terminal of the digital camera is con- 
nected to the power output terminal of the cradle in 
synchronization with operation of mounting the digital 
camera on the cradle. 

10. The digital camera according to claim 1, further 
comprising an audio/video output terminal which is con- 
nected to an audio/video input terminal provided at the 
cradle when the digital camera is mounted on the cradle. 

11. The digital camera according to claim 10, wherein: 

the cradle has a recess which guides the digital camera; 

the audio/video input terminal of the cradle is arranged at 
a bottom of the recess; 

the audio/video output terminal of the digital camera is 
arranged at a bottom of the digital camera; and 

the audio/video output terminal of the digital camera is 
connected to the audio/video input terminal of the 
cradle in synchronization with operation of mounting 
the digital camera on the cradle. 

12. The digital camera according to claim 1, wherein: 

the cradle has a recess which guides the digital camera; 

the first communication terminal of the cradle is arranged 
at a bottom of the recess; 

the second communication terminal of the digital camera 
is arranged at a bottom of the digital camera; and 



the second communication terminal of the digital camera 
is connected to the first communication terminal of the 
cradle in synchronization with operation of mounting 
the digital camera on the cradle. 

13. The digital camera according to claim 1, further 
comprising: 

a power input terminal which is connected to a power 
output terminal provided at the cradle when the digital 
camera is mounted on the cradle, DC power being 
outputted through the power output terminal; and 

a device which turns on the camera power supply by 
operation of a power supply switch provided at the 
cradle on condition that the DC power is supplied 
through the power input terminal. 

14. A cradle which connects a digital camera to an 
external apparatus capable of two-way communication, the 
cradle comprising: 

a camera mounting section on which the digital camera is 
removably mounted; and 

a first communication terminal which is connected to the 
external apparatus, the first communication terminal 
being connected to a second communication terminal 
provided at the digital camera when the digital camera 
is mounted on the digital camera mounting section. 

15. The cradle according to claim 14, further comprising 
a power supply switch which turns on and off a power 
supply of the digital camera. 

16. The cradle according to claim 15, further comprising: 

a second terminal through which a signal according to the 
operation of the power supply switch is outputted, 

wherein when the digital camera is mounted on the digital 
camera mounting section, the second terminal is con- 
nected to a first terminal provided at the digital camera 
to turn on and of the power supply of the digital camera. 

17. The cradle according to claim 14, further comprising: 

a display input terminal which is connected to a display 
output terminal provided at the digital camera when the 
digital camera is mounted on the digital camera mount- 
ing section, a display signal being outputted through 
the display output terminal; and 

a display device which displays at least one of a commu- 
nication state between the digital camera and the exter- 
nal apparatus and an on/off state of the camera power 
supply according to the display signal inputted through 
the display input terminal. 

18. The cradle according to claim 14, further comprising 
a power output terminal which is connected to a power input 
terminal provided at the digital camera when the digital 
camera is mounted on the digital camera mounting section, 
DC power being inputted through the power input terminal. 

19. The cradle according to claim 18, wherein: 

the digital camera mounting section has a recess which 
guides the digital camera; 

the power output terminal of the cradle is arranged at a 
bottom of the recess; 

the power input terminal of the digital camera is arranged 
at a bottom of the digital camera; and 
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the power input terminal of the digital camera is con- 
nected to the power output terminal of the cradle in 
synchronization with operation of mounting the digital 
camera on the cradle. 

20. The cradle according to claim 14, further comprising 
an audio/video input terminal which is connected to an 
audio/video output terminal provided at the digital camera 
when the digital camera is mounted on the digital camera 
mounting section. 

21. The cradle according to claim 20, wherein: 

the digital camera mounting section has a recess which 
guides the digital camera; 

the audio/video input terminal of the cradle is arranged at 
a bottom of the recess; 

the audio/video output terminal of the digital camera is 
arranged at a bottom of the digital camera; and 

the audio/video output terminal of the digital camera is 
connected to the audio/video input terminal of the 
cradle in synchronization with operation of mounting 
the digital camera on the cradle. 

22. The cradle according to claim 14, wherein: 

the digital camera mounting section has a recess which 
guides the digital camera; 

the first communication terminal of the cradle is arranged 
at a bottom of the recess; 

the second communication terminal of the digital camera 
is arranged at a bottom of the digital camera; and 

the second communication terminal of the digital camera 
is connected to the first communication terminal of the 
cradle in synchronization with operation of mounting 
the digital camera on the cradle. 

23. A camera system, comprising: 

a digital camera comprising a second communication 
terminal through which two-way communication with 
an external apparatus is performed; and 

a cradle comprising: 

a camera mounting section on which the digital camera 
is removably mounted; and 

a first communication terminal which is connected to 
the external apparatus, 

wherein the first communication terminal and the second 
communication terminal are connected to each other 
when the digital camera is mounted on the camera 
mounting section. 

24. The camera system according to claim 23, wherein: 

the digital camera further comprises a detection device 
which detects an electronic connection between the 
digital camera and the cradle; and 

the digital camera sets an operation mode thereof at a 
communication mode for communicating with the 
external apparatus when the detection device detects 
that the first communication terminal and the second 
communication terminal are connected to each other. 



25. The camera system according to claim 23, wherein 

the digital camera further comprises: 

a detection device which detects the digital camera 
being mounted on the cradle; and 

at least one of an image display device and a character 
display device, 

wherein if communication between the digital camera and 
the external apparatus is impossible when the detection 
device detects the digital camera being mounted on the 
cradle, the at least one of the image display device and 
the character display device displays an warning. 

26. The camera system according to claim 23, wherein 

the cradle further comprises a power supply switch; and 

the digital camera further comprises a device which turns 
a camera power supply on and off according to an 
operation of the power supply switch of the cradle. 

27. The camera system according to claim 26, wherein 
when the camera power supply is turned on by the operation 
of the power supply switch provided at the cradle, the digital 
camera sets an operation mode thereof at a communication 
mode for communicating with the external apparatus. 

28. The camera system according to claim 26, wherein: 

the cradle further comprises a first terminal through which 
a signal according to the operation of the power supply 
switch is outputted; 

the digital camera further comprises a second terminal 
which is connected to the first terminal; and 

the first terminal and the second terminal are connected to 
each other when the digital camera is mounted on the 
camera mounting section. 

29. The camera system according to claim 23, wherein: 

the digital camera further comprises a power input ter- 
minal through which DC power is inputted; 

the cradle further comprises a power output terminal 
through which the DC power is outputted; and 

the power input terminal and the power output terminal 
are connected to each other when the digital camera is 
mounted on the camera mounting section. 

30. The camera system according to claim 29, wherein: 

the power input terminal of the digital camera is arranged 
at a bottom of the digital camera; 

the digital camera mounting section of the cradle has a 
recess which guides the digital camera; 

the power output terminal of the cradle is arranged at a 
bottom of the recess; and 

the power input terminal of the digital camera and the 
power output terminal of the cradle are connected to 
each other in synchronization with operation of mount- 
ing the digital camera on the cradle. 

31. The camera system according to claim 23, wherein: 

the digital camera further comprises an audio/video out- 
put terminal; 

the cradle further comprises an audio/video input termi- 
nal; and 
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the audio/video output terminal and the audio/video input 
terminal are connected to each other when the digital 
camera is mounted on the camera mounting section. 

32. The camera system according to claim 31, wherein: 

the audio/video output terminal of the digital camera is 
arranged at a bottom of the digital camera; 

the digital camera mounting section of the cradle has a 
recess which guides the digital camera; 

the audio/video input terminal of the cradle is arranged at 
a bottom of the recess; and 

the audio/video output terminal of the digital camera and 
the audio/video input terminal of the cradle are con- 
nected to each other in synchronization with operation 
of mounting the digital camera on the cradle. 



33. The camera system according to claim 23, wherein: 

the second communication terminal of the digital camera 
is arranged at a bottom of the digital camera; 

the digital camera mounting section of the cradle has a 
recess which guides the digital camera; 

the audio/video input terminal of the cradle is arranged at 
a bottom of the recess; and 

the second communication terminal of the digital camera 
and the first communication terminal of the cradle are 
connected to each other in synchronization with opera- 
tion of mounting the digital camera on the cradle. 

* * * * * 
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